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Not only synovitis but also tenosynovitis needs 
to be considered: why it is time to update 
textbook images of rheumatoid arthritis
Rheumatoid arthritis (RA) is typically represented as synovitis 
and bone erosions of small joints. This classic picture resulted 
from comparing patients with RA with other rheumatic joint 
diseases for clinical and radiographic characteristics. Although 
different classification criteria for RA have been developed over 
time, this classic picture has not changed since the mid- 20th 
century. During the last decennium, advanced imaging modal-
ities, such as MRI and musculoskeletal ultrasound (US), have 
refined our understanding of tissues involved in RA. We will 
argue that tenosynovitis at the level of the hand and feet joints is 
a feature that deserves to be added as the third classic trait of RA.
A feature can be considered as a disease trait when it occurs 
frequently and is specific, and when a new trait is considered 
its connection with the disease is not a substitute of an already 
acknowledged classic feature. We will study the occurrence of 
tenosynovitis in RA in the light of these principles.
Many, but not all, tendons at the hand and feet joints are 
surrounded by a sheath.1 2 Tendon sheaths have a cell composi-
tion similar to the synovial lining of joints.3
Fiona McQueen was the first to describe tenosynovitis in 
early RA using MRI.4 The reported prevalence of tenosyno-
vitis depends on the number of tendon sheaths studied (wrist, 
metacarpophalangeal (MCP) and/or metatarsophalangeal 
(MTP) joints, unilateral or bilateral). A prevalence of ~50% is 
described,5 6 but most were higher (~80%).7–11 MRI studies in 
consecutive early RA showed a sensitivity of tenosynovitis of 
75%–87%.7–9 Figure 1A–C presents imaging examples (MRI, 
US) in early RA. Imaging studies in persons from the general 
population repetitively showed a prevalence of tenosynovitis at 
small joints ranging from 0% to 3%,12–14 corresponding with a 
specificity of 97%–100%. The specificity in patients with other 
arthritides as reference is also high. A study at the tendon level 
of the wrist and MCP joints, comparing consecutive patients 
with RA and other early arthritis (including psoriatic arthritis), 
reported a specificity ranging from 82% to 99%.8 Thus, tenosy-
novitis at the level of small joints (MCPs, wrist, MTPs) has high 
sensitivity and specificity for RA.
Studies in an experimental mouse model showed that teno-
synovitis was the first sign of inflammation.15 Infiltration of the 
tendon sheaths by granulocytes and macrophages was the first 
pathological event in the preclinical phase; only few T cells were 
present and B cells were initially absent (figure 1D). Hyperplasia 
of the joint synovial lining was observed at the onset of clin-
ical arthritis but not in the preclinical disease.15 The question if 
tenosynovitis is also the initiating feature of arthritis in humans 
with RA is still unsolved. However, a serial MRI study in pre- RA 
revealed that tenosynovitis and synovitis occurred very early, 
before the development of clinical arthritis and erosions.16 The 
notion that tenosynovitis is a very early feature of RA is further 
supported by the consistent finding that tenosynovitis is an inde-
pendent predictor for developing RA in patients with clinically 
suspect arthralgia and undifferentiated arthritis, whereas syno-
vitis is not constantly predictive in multivariate analysis (online 
supplementary table).
Finally we explored whether tenosynovitis contributes to 
symptoms and signs that are characteristic of RA. A summary 
of currently available data reveals that tenosynovitis is related to 
the presence of joint swelling, joint tenderness, morning stiffness 
and functional impairments in RA and in earlier disease phases 
(online supplementary table). Associations were independent of 
possible concomitant imaging- detected synovitis.
To summarise, tenosynovitis at the level of small joints has 
high sensitivity and specificity for early RA. Tenosynovitis occurs 
early during RA development. It underlies symptoms and signs 
that are characteristic of RA, both in preclinical stages and in 
clinical RA. Based on this we propose that, in addition to syno-
vitis and structural damage, future textbook images from now 
on also depict tenosynovitis as a classic trait of RA, as portrayed 
in figure 1E. In addition, if classification criteria for the earliest 
phases of RA were to be derived or modified, tenosynovitis 
could be included.
Letter
Figure 1 Tenosynovitis as an early trait in RA (A–C) and experimental 
arthritis (D), and the proposed new textbook image of RA including 
tenosynovitis (E). (A–B) MRI (axial plane after contrast enhancement, 
1.5T MRI) of two patients with early RA with flexor tenosynovitis 
at MCP 2 and 3 (A) and flexor tenosynovitis at MCP 1, 3 and 4, and 
synovitis at MCP 4 and 5 (B). (C) Ultrasound (longitudinal plane) in 
a patient with early RA showing flexor tenosynovitis at MCP 2. (D) 
H&E–stained transverse section planes of the hind paw of 4- week- old 
wild- type (left) and hTNFtg (right) arthritis mice with tenosynovitis 
(*infiltration of lymphocytes and inflammation of the tendon 
sheath) in the preclinical phase of arthritis (magnification 100×). (E) 
Proposed new textbook image with tenosynovitis and osteitis. MCP, 
metacarpophalangeal; RA, rheumatoid arthritis.
4300.7802.430. Protected by copyright.
 o
n
 January 23, 2020 at Erasm
us M
edical / X51
http://ard.bmj.com/
Ann R
heum
 D
is: first published as 10.1136/annrheum
dis-2019-216350 on 19 Decem
ber 2019. Downloaded from
 
2 Ann Rheum Dis Month 2019 Vol 0 No 0
Letter
Cleo Rogier,1 Silvia Hayer,2 Annette van der Helm- van Mil   1,3
1Rheumatology, Erasmus Medical Center, Rotterdam, Zuid- Holland, The Netherlands
2Division of Rheumatology, Medical University of Vienna, Vienna, Austria
3Rheumatology, Leiden University Medical Center, Leiden, The Netherlands
Correspondence to Professor Annette van der Helm- van Mil, Rheumatology, 
Leiden University Medical Center, Leiden 2300 RC, The Netherlands;  
 A. H. M. van_ der_ Helm@ lumc. nl
Handling editor Gerd R Burmester
Acknowledgements We acknowledge G Kracht from the Department of 
Radiology at LUMC for his help in preparing the figure.
Contributors All authors wrote the manuscript. AvdH- vM supervised the process.
Competing interests None declared.
Patient consent for publication Not required.
Provenance and peer review Not commissioned; externally peer reviewed.
Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution 4.0 Unported (CC BY 4.0) license, which permits 
others to copy, redistribute, remix, transform and build upon this work for any 
purpose, provided the original work is properly cited, a link to the licence is given, 
and indication of whether changes were made. See: https:// creativecommons. org/ 
licenses/ by/ 4. 0/.
© Author(s) (or their employer(s)) 2019. Re- use permitted under CC BY. Published 
by BMJ.
 ► Additional material is published online only. To view please visit the journal 
online (http:// dx. doi. org/ 10. 1136/ annrheumdis- 2019- 216350).
To cite Rogier C, Hayer S, van der Helm- van Mil A. Ann Rheum Dis Epub ahead of 
print: [please include Day Month Year]. doi:10.1136/annrheumdis-2019-216350
Received 20 September 2019
Revised 29 November 2019
Accepted 12 December 2019
Ann Rheum Dis 2019;0:1–2. doi:10.1136/annrheumdis-2019-216350
ORCID iD
Annette van der Helm- van Mil http:// orcid. org/ 0000- 0001- 8572- 1437
RefeRences
 1 Dakkak Y, Jansen F, DeRuiter M, et al. Tenosynovitis at the metatarsophalangeal 
joints, a novel feature of ra: Results from an anatomical and large magnetic 
resonance imaging study of tendon sheaths of the forefoot [abstract]. Arthritis 
Rheumatol2019;71.
 2 Niemantsverdriet E, van der Helm- van Mil AHM. Imaging detected tenosynovitis of 
metacarpophalangeal and wrist joints: an increasingly recognised characteristic of 
rheumatoid arthritis. Clin Exp Rheumatol 2018;36:131–8.
 3 Kaibara N, Yamada H, Shuto T, et al. Comparative histopathological analysis 
between Tenosynovitis and joint synovitis in rheumatoid arthritis. Histopathology 
2008;52:856–64.
 4 Stewart NR, McQueen FM, Crabbe JP. Magnetic resonance imaging of the wrist in 
early rheumatoid arthritis: a pictorial essay. Australas Radiol 2001;45:268–73.
 5 Eshed I, Feist E, Althoff CE, et al. Early rheumatoid arthritis- do we really know what it 
means? consistency and distribution of MRI findings according to different definitions 
for early rheumatoid arthritis. Clin Rheumatol 2011;30:551–5.
 6 Filippucci E, Gabba A, Di Geso L, et al. Hand tendon involvement in rheumatoid 
arthritis: an ultrasound study. Semin Arthritis Rheum 2012;41:752–60.
 7 Navalho M, Resende C, Rodrigues AM, et al. Bilateral evaluation of the 
hand and wrist in untreated early inflammatory arthritis: a comparative 
study of ultrasonography and magnetic resonance imaging. J Rheumatol 
2013;40:1282–92.
 8 Nieuwenhuis WP, Krabben A, Stomp W, et al. Evaluation of magnetic resonance 
imaging- detected tenosynovitis in the hand and wrist in early arthritis. Arthritis 
Rheumatol 2015;67:869–76.
 9 Wakefield RJ, O’Connor PJ, Conaghan PG, et al. Finger tendon disease in untreated 
early rheumatoid arthritis: a comparison of ultrasound and magnetic resonance 
imaging. Arthritis Rheum 2007;57:1158–64.
 10 Mo Y, Yang Z- H, Wang J- W, et al. FRI0623 MRI- detected digit flexor tenosynovitis in 
bilateral proximal interphalangeal joints contribute to joint tenderness in patients 
with early rheumatoid arthritis. Ann Rheum Dis 2019;78:1008–9.
 11 Kleyer A, Krieter M, Oliveira I, et al. High prevalence of tenosynovial inflammation 
before onset of rheumatoid arthritis and its link to progression to RA- A combined 
MRI/CT study. Semin Arthritis Rheum 2016;46:143–50.
 12 Trickey J, Sahbudin I, Bortoluzzi A, et al. THU0621 very low prevalence of ultrasound 
determined tendon abnormalities in healthy subjects throughout the age range: 
OMERACT ultrasound minimal disease study. Ann Rheum Dis 2019;78.
 13 Mangnus L, van Steenbergen HW, Reijnierse M, et al. Magnetic resonance imaging- 
detected features of inflammation and erosions in symptom- free persons from the 
general population. Arthritis Rheumatol 2016;68:2593–602.
 14 Mangnus L, Schoones JW, van der Helm- van Mil AHM. What is the prevalence of 
MRI- detected inflammation and erosions in small joints in the general population? A 
collation and analysis of published data. RMD Open 2015;1:e000005.
 15 Hayer S, Redlich K, Korb A, et al. Tenosynovitis and osteoclast formation as the initial 
preclinical changes in a murine model of inflammatory arthritis. Arthritis Rheum 
2007;56:79–88.
 16 Ten Brinck RM, van Steenbergen HW, van der Helm- van Mil AHM. Sequence of joint 
tissue inflammation during rheumatoid arthritis development. Arthritis Res Ther 
2018;20.
4300.7802.430. Protected by copyright.
 o
n
 January 23, 2020 at Erasm
us M
edical / X51
http://ard.bmj.com/
Ann R
heum
 D
is: first published as 10.1136/annrheum
dis-2019-216350 on 19 Decem
ber 2019. Downloaded from
 
